Carbohydrate metabolism during long-term growth hormone treatment in children with short stature born small for gestational age.
To assess possible side-effects of long-term continuous growth hormone (GH) treatment on carbohydrate (CH) metabolism in children with short stature born small for gestational age. In a prospective, randomised double-blind, dose-response multicentre trial, the effect of GH treatment on CH metabolism was evaluated, comparing two GH dosages [3 vs. 6 IU/(m(2) body surface.day)]. Seventy-eight children with short stature (height SD-score < - 1.88) born small for gestational age (birth length SD-score < - 1.88) being all prepubertal with a mean (SD) chronological age of 7.3 (2.2) years before start of treatment. Glucose and insulin concentrations during oral glucose tolerance tests (OGTTs) and glycosylated haemoglobin (HbA(1c)) were measured before and during 6 years of GH treatment. Before treatment, the glucose response to oral glucose after 120 min was in six of the 78 children (8%) above 7.8 mmol/l but below 11.1 mmol/l, indicating impaired glucose tolerance (IGT), whereas after 6 years of GH treatment, IGT was found in 4% of the children. None of the children developed diabetes mellitus. Mean fasting glucose levels had increased significantly by 0.5 mmol/l after 1 year of GH treatment, without a further increase thereafter. The 2-h area under the curve adjusted for fasting levels (AUCab) for glucose and the HbA(1c) levels were lower after 6 years of GH treatment compared to baseline. During GH treatment, all HbA(1c) levels were in the normal range. In contrast to the effects on glucose levels, GH treatment induced considerably higher fasting insulin levels and glucose-stimulated insulin levels. The increase in AUCab for insulin occurred particularly during the first year of treatment, whereas the fasting insulin levels showed a further increase from one to six years. As a result, the 30- and 120-min ratios of insulin to glucose were higher during GH treatment compared to the start of treatment. The children who remained prepubertal during the entire study period showed similar patterns in glucose and insulin levels compared to the children who entered puberty. None of the observed changes were different between the GH dosage groups. Continuous GH treatment during 6 years in children with short stature born small for gestational age has no adverse effects on glucose levels, even with dosages up to 6 IU/(m(2) d). However, as has been reported in other patient groups, GH treatment induces higher fasting insulin levels and glucose-stimulated insulin levels, indicating relative insulin resistance. Since the consequences of long-term hyperinsulinism during childhood are unknown, careful follow-up of these GH-treated children born small for gestational age is required.